Problem 1: Particles on a track

Three particles By, By and B3 of equal masses m are connected to each other by massless rods of length
r to form a rigid triangular unit. The system is supported in the vertical plane by a smooth, frictionless
circular track of radius r. A force F' of constant magnitude is applied perpendicular to one rod at its
midpoint, as shown. This force remains perpendicular to the rod throughout the motion. Denote with
0 the rotation of the system against the vertical axis, as indicated. Gravity acts downwards. You may
assume that the particles remain on the track at all times.

Given: m, r, g

1. If the system starts from rest at § = 0, determine the minimum force magnitude F,;, that is
sufficient to bring the system to § = 3.
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2. Determine the speed v of particle By when 6§ = § if F' = >>mg.
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Figure 1: Initial and final state of the system.
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Problem 2: Trolley on a guide

A particle of mass my is connected to a trolley B of mass mp by a massless rod of length L. The
trolley slides without friction along a horizontal guide, and the whole system lies in the vertical plane
with gravity acting downwards, as shown. The system is released from rest at § = 0.

Determine the speeds v4 and vp of A and B, respectively, when angle 6 reaches m/2 (for the first time).

Given: L, ma, mp =3my, g
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Problem 3: Rotating particles

The assembly shown in the figure below consists of two particles, each of mass m, which slide on a
frictionless, rigid bar AB of negligible mass. The support at O permits free rotation of the frame about
the z3-axis. The frame is initially rotating with the angular velocity w; while strings hold the particles at
the radial distance R;. The strings are then cut simultaneously, permitting the particles to slide toward
the stops at A and B, which are located at the radial distance Ry. Assume that the particles do not
rebound after striking the stops but simply come to rest there. What is the angular velocity wa of the
system, once the particles have reached positions A and B? Gravity acts downwards.

Given: Ry, Ry, wi, m, g
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